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Abstract  
Hospitals are hotspots for antimicrobial-resistant bacteria and will be expelled from hospitals 
via wastewater systems. In this study, we present ESBLs prevalence in Entrobacteriaceae strains 
isolated from hospitals and urban wastewaters in Karaj.A total of 100 Entrobacteriaceae strains 
were isolated from hospitals and urban wastewater in Alborz province during the summer of 
2018. Bacterial strains were identified by standard microbiological and biochemical tests. The 
antimicrobial susceptibility test was determined according to Kirby Baur assay. ESBLs 
producers were screened by disc diffusion and combined disc and were studied by using 
specific primers for blaTEM and blaSHV genes. Among the organisms cultured, Escherichia coli 
(73%) was the most common organism followed by Klebsiella oxytoka (7%). Antibiotic 
resistance patterns were observed as follows: cefotaxim 26%, ceftriaxone 21%, ceftazidim 15% 
and cefepim 9%. Thirteen percent of isolates were detected as ESBLs producers. Based on the 
PCR results the frequency of blaTEM and blaSHV among the ESBLs producer isolates were 92.3% 
and 100% respectively. Antimicrobial resistance should now be seen as an environmental 
pollutant and new wastewater treatment processes must be assessed for their capability in 
eliminating antimicrobial-resistant bacteria, especially from hospital effluents. 
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�G-��
DNA     ��� C	�D�
 ���	��#9 E+� ���(Canton et al., 

2008)  +�
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5 Poly Chain Reaction (PCR) 
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��"P 'z �` ����  �
�� 0�	F-�
 ��#� �	��!

�; �'
#   �	�blaTEM  +blaSHV 
Table 1. Primers used for PCR amplification of bla genes identification 

Target gene  Annealing 
temperature  

Expected 
amplicon size (bp)  Sequence (5' to 3')  Primer 

name 
blaTEM 60 848 GAGTATTCAACATTTCCGTGTC 

TAATCAGTGAGGCACCTATCTC 
TEM-F 
TEM-R 

blaSHV  64 231 AAGATCCACTATCGCCAGCAG 
ATTCAGTTCCGTTTCCCAGCGG 

SHV-F 
SHV-R 

  
 ��"P,z �-�� ��+	W� �%
	W� �'+�

 ��� �� ��� #�� ��6� �1y	� + ��	��� �)
�� �1y	� �
 0�� ��	�
�9 �	�  

Table 2. Comparison of antibiotic resistance in the isolates from urban and hospital wastewater 
Percentage of resistant 

(urban wastewater) (%) 
Percentage of resistant  

(hospital wastewater) (%) Antibiotic 
8.57 35.38 Cefotaxime 
5.71 29.23 Ceftriaxone 

11.42 16.92 Ceftazidime 
5.71 10.76 Cefepime 
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848 bp 

Fig. 1. PCR Amplification of blaTEM Lanes M: 100 
bp DNA marker. Lane P: Positive control (Klebsiella 

pneumoniae ATTC 700603). Lanes 1-7: Isolates. Lane 
N: Negative control.  
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Fig. 2. PCR Amplification of blaSHV Lanes M: 100 bp 

DNA marker. Lane P: Positive control (Klebsiella 
pneumoniae ATTC 700603). Lanes 1-7: Isolates. Lane 

N: Negative control. 
LM�,z  5#,8� ��#�+�-�'
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	-�PCR  �` ����  �
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 \�	uM  �m�	� :100 bp \�	u �P) ���� 5�-*m :1�%�Am  ���#�#*;
ATCC 700603\�	u �( |  	 �  \�	u �	� ��#!� :N�F*� 5�-*m : 
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(Chagas et al., 2011).  
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